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DETAILED ACTION 
Double Patenting 

1 . The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 1 1 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

2. A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 
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3. Effective January 1 , 1 994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

4. Claims 1 -3, 7-9, 1 1 , 1 2, 1 4, 1 7-21 , 24, and 25 are provisionally rejected on the 
grounds of nonstatutory obviousness-type double patenting as being unpatentable over 
claims 1, 2, 8, 13, 14, and 20 of copending Application No. 11/868,155 f 155 
application) in view of U.S. Publication Wilkinson (2003/0005722). This is a provisional 
obviousness-type double patenting rejection. 

Regarding claims 1,17 and 24, claims 1 and 13 of the v 1 55 application claims all 
of the elements of the instant invention, with the exception of specifically pumping a 
reflux portion of condensed overhead product to the top of a fractionation unit (or a 
pump or a means for pumping). Claim 1 of the N 155 application merely recites 
" directing" a reflux stream. 

Wilkinson teaches a pump (23) that is capable of directing a reflux stream of 
overhead product to the top of a fractionation unit. As a result, it would have been 
obvious to one of ordinary skill in the art, at the time of the invention to have considered 
pumping the reflux stream as a method of directing a reflux stream, in view of the 
teachings of Wilkinson, in order to take advantage of well known means of directing 
streams of fluid. 
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Regarding claim 2, claim 2 of the copending patent application (1 1/868,155) 
teaches all the limitations. 

Regarding claim 3, claim 1 of the copending patent application (11/868,155) 
teaches recovery of petroleum gas or natural gas liquids from LNG, however the claim 
does not specify the size of said hydrocarbons. 

Wilkinson teaches processing of natural gas liquids composed of hydrocarbons 
with up to and including 3 carbons (Paragraph 5). As a result, it would have been 
obvious to one of ordinary skill in the art, at the time of the invention that the process of 
claim 1 of the '155 application would have been applied to a rich gas stream containing 
C 2+ hydrocarbons as taught by Wilkinson since Wilkinson teaches this to be a typical 
analysis of an LNG processing gas stream. 

Regarding claim 7, claim 1 of the co-pending patent application (11/868,155) 
teaches cooling and condensation of an overhead product stream in a cross-exchanger 
but does not indicate the temperature of the LNG stream at this point. 

Wilkinson teaches that overhead product is cooled via a cross-exchanger to a 
temperature of -123F (Paragraph 38). As a result, it would have been obvious to one of 
ordinary skill in the art, at the time of the invention to have modified claim 1 of the '155 
application to include the overhead product operating temperatures as disclosed by 
Wilkinson, to improve the LNG conditioning process. 
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Regarding claim 8, claim 1 of the co-pending patent application (1 1/868,155) 
teaches all the limitations. 

Regarding claim 9, claim 1 of the co-pending patent application (11/868,155) 
teaches a primary column feed but does not indicate if it is substantially liquid. 

Wilkinson teaches a feed that is substantially liquid, leaving separator (1 1 ) to line 
(33) (Paragraph 34). As a result, it would have been obvious to one of ordinary skill in 
the art, at the time of the invention to have used a substantially liquid feed column in 
the process of claim 1 of the '155 application, as disclosed by Wilkinson, to improve the 
separation process. 

Regarding claim 1 1 , claim 1 of the co-pending patent application (1 1/868,155) 
teaches all the limitations. 

Regarding claim 12, claim 1 of the co-pending patent application (11/868,155) 
teaches a bottom product stream but does not indicate if it is substantially liquid. 

Wilkinson teaches a bottom product (44) that is composed substantially of natural 
gas liquids (Paragraph 66). As a result, it would have been obvious to one of ordinary 
skill in the art, at the time of the invention to have used a substantially liquid bottom 
product stream in the process of claim 1 of the '155 application, as disclosed by 
Wilkinson, to improve the separation process. 
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Regarding claim 14, claim 1 of the co-pending patent application (1 1/868,155) 
teaches a bottom product stream but does not indicate its temperature after exiting the 
fractionation unit. 

Wilkinson teaches the liquid product stream (41) at the bottom of the fractionation 
tower as 1 1 5F (Paragraph 37). As a result, it would have been obvious to one of 
ordinary skill in the art, at the time of the invention to have modified the process of claim 
1 of the '155 application to include an exit temperature of the bottom product stream, as 
disclosed by Wilkinson, to improve the separation process. Regarding claim 18, claim 14 
of the copending patent application (1 1/868,155) teaches all the limitations. 

Regarding claim 19, claim 1 of the co-pending patent application (11/868,155) 
discloses a fractionation unit, but does not indicate the number of trays, packed 
columns, or combinations thereof. 

Wilkinson discloses a fractionation tower (19) that contains a plurality of vertically 
spaced trays, packed beds or a combination thereof (Paragraph 37). As a result, it 
would have been obvious to one of ordinary skill in the art, at the time of the invention to 
have provided the process of claim 1 of the '155 application with the specific number of 
trays, packed columns, or combinations thereof, as disclosed by Wilkinson, to improve 
the separation process. 

Regarding claim 20, claim 1 of the co-pending patent application (1 1/868,155) 
discloses all the limitations with the exception of the separation of ethane, propane, and 
heavier components from methane. 
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Wilkinson discloses a LNG conditioning apparatus that liquefies and separates a 
stream of LNG with components heavier than methane (Paragraph 5). As a result, it 
would have been obvious to one of ordinary skill in the art, at the time of the invention to 
have used the process of the '155 application to separate ethane, propane, and heavier 
components from methane, as disclosed by Wilkinson, since Wilkinson teaches this to 
be a common used to this type of apparatus. 

Regarding claim 21, claim 20 of the copending patent application (1 1/868,155) 
teaches all the limitations. 

Regarding claim 23, claim 12 of the copending patent application (1 1/868,155) 
teaches all the limitations. 

Regarding claim 25, claim 14 of the copending patent application (11/868,155) 
teaches all the limitations. 

5. Claims 4 and 22 are provisionally rejected on the grounds of nonstatutory 
obviousness-type double patenting as being unpatentable over the combination of claim 
1 of copending Application No. 1 1/868,155 p55 application) and Wilkinson (U.S. 
Publication 2003/0005722) as set forth above, and further view of Keller (U.S. 
Publication 2003/0005698). This is a provisional obviousness-type double patenting 
rejection. 
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Regarding claim 4, the combination of claim 1 of the co-pending patent 
application (11/868,155) and Wilkinson (U.S. Publication 2003/0005722) teaches 
operating temperatures of an input stream, cross-exchangers, and vaporizer. However 
the ranges differ from those claimed. 

Keller teaches a system for vaporizing LNG where the system inlet temperature 
is -249F (Paragraph 37). As a result, it would have been obvious to one of ordinary skill 
in the art, at the time of applicant's invention, to consider a LNG recovery method as 
taught by the combination of claim 1 of the co-pending patent application (11/868,155) 
and Wilkinson (U.S. Publication 2003/0005722) with an inlet stream temperature as 
taught by Keller to process and condition inlet LNG streams of lower temperatures. 

Regarding claim 22, the combination of claim 1 of the co-pending patent 
application (11/868,155) and Wilkinson (U.S. Publication 2003/0005722) teaches a 
reboiler, but does not specify the type of reboiler used. 

Keller teaches a submerged combustion vaporizer (SCV). As a result, it would 
have been obvious to one of ordinary skill in the art, at the time of applicant's invention, 
to consider a LNG fractionation tower as disclosed by the combination of claim 1 of the 
co-pending patent application (1 1/868,155) and Wilkinson (U.S. Publication 
2003/0005722) and to use a SCV reboiler as taught by Keller to allow for improved 
separation in the fractionation unit. 
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6. Claim 6 is provisionally rejected on the grounds of nonstatutory obviousness-type 
double patenting as being unpatentable over the combination of Wilkinson (U.S. 
Publication 2003/0005722) and claim 1 of copending Application No. 1 1/868,155 (155 
application) and further in view of McCartney (U.S. Patent 6,564,579).. This is a 
provisional obviousness-type double patenting rejection. 

The combination of McCartney and claim 1 of the co-pending patent application 
(1 1/868,155) teaches parameters discussing operating temperatures of an input stream, 
cross-exchangers, and vaporizer. However the ranges differ from those in the present 
application. 

McCartney teaches the use of heat exchangers for vaporizing LNG streams and 
heating said streams to a range between 30F and 50F (Column 5, lines 60-64). As a 
result, it would have been obvious to one of ordinary skill in the art, at the time of 
applicant's invention, to consider a LNG recovery method as taught by the combination 
of Wilkinson and claim 1 of the co-pending patent application (1 1/868,155) where a 
stream of LNG could be vaporized via heat exchangers as disclosed by McCartney, to 
produce a vapor that may be fractionated. 

7. Claims 5, 10, 15, and 16 are provisionally rejected on the grounds of 
nonstatutory obviousness-type double patenting as being unpatentable over the 
combination of Wilkinson (U.S. Publication 2003/0005722) and claim 1 of copending 
Application No. 1 1/868,155 f 155 application) and further in view of Bowen (U.S. 
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Publication 2003/001 4995). This is a provisional obviousness-type double patenting 
rejection. 

Regarding claim 5, the combination of Wilkinson and claim 1 of the co-pending 

patent application (1 1/868,155) teaches heating of a direct stream in a cross-exchanger, 

but the reference does not indicate the temperature of the LNG stream at this point. 

Bowen teaches an inlet stream of LNG that is heated from -140F to -129F after passing 
through a pump (1 1 0) (Table 1 ). As a result, it would have been obvious to one of 
ordinary skill in the art, at the time of applicant's invention to have modified the 
combination of Wilkinson and claim 1 of the 155 application to include a cross- 
exchanger temperature of the overhead product stream, as disclosed by Bowen, to 
improve the LNG conditioning process. 

Regarding claim 10, the combination of Wilkinson and claim 1 of the co-pending 
patent application (1 1/868,155) teaches a vaporized secondary column, but the 
combination does not indicate that said stream is preheated. 

Bowen teaches gradual heating of an inlet LNG stream via a pump (110), heater 
(111), and heat exchanger (112) to obtain the desired feed gas temperature (Paragraph 
20). As a result, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention to have modified the combination of Wilkinson and claim 1 of the 
'155 application to include the overhead product operating temperatures as disclosed 
by Bowen, to optimize inlet feed gas temperature. 

Regarding claims 1 5 and 1 6, the combination of Wilkinson and claim 1 of the co- 
pending patent application (1 1/868,155) teaches the cooling of the inlet stream in 
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addition to the cooling and condensation of overhead product stream, but the 
combination does not disclose this is accomplished with a single cross-exchanger. 

Bowen teaches heat transfer between an inlet stream of pressurized liquid 
natural gas (PLNG) and a stream (100) containing overhead product from a rich oil 
demethanizer. The inlet PLNG is heated, while the stream containing overhead 
product stream is cooled (Paragraph 20). 

As a result, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention to have modified the combination of Wilkinson and claim 1 of the 
'155 application to preheat an inlet stream of PLNG with an overheat product stream 
an overheat product stream as disclosed by Bowen to optimize feed gas temperature 
and improve thermal efficiency of the apparatus. 

7. Claim 13 is provisionally rejected on the grounds of nonstatutory obviousness- 
type double patenting as being unpatentable over the combination of Wilkinson (U.S. 
Publication 2003/0005722) and claim 1 of copending Application No. 1 1/868,155 f 155 
application) and further in view of Chen (2004). This is a provisional obviousness-type 
double patenting rejection. 

Claims 1 and 7 of the co-pending patent application (1 1/868,155) teaches an 
overhead product stream and a range for fractionation unit operating pressures, 
however the overhead product exit temperature differs from the claimed temperature in 
the present application. 
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Applicant fails to explicitly disclose the purpose of the range given for the 
fractionation unit exit temperature. Wilkinson teaches an overhead vapor stream (37) 
that leaves the fractionation tower at -135F (Wilkinson, paragraph 37), where the 
operating pressure of said LNG fractionation unit is approximately 465psia (Wilkinson, 
paragraph 35). Additionally, it is well known in the art that pressure varies directly with 
temperature in LNG systems (Section 2.5 of Chen). As a result, increased fractionation 
operating pressures will result in increased operating temperatures. Therefore, the 
fractionation unit exit temperature is recognized as a result-effective variable, i.e. a 
variable which achieves a recognized result. In this case, the recognized result is that 
said exit temperature may be modified by varying the operating pressure of the 
fractionation unit. Therefore, since the general conditions of the claims (i.e. that 
temperature or pressure may fall within a range) were disclosed in the prior art by the 
combination of Wilkinson and claims 1 and 7 of the ' 1 55 application in further view of 
Chen, it is not inventive to discover the optimum workable range by routine 
experimentation, and it would have been obvious to one of ordinary skill in the art at the 
time of the invention to operate a fractionation unit with an exit temperature such that 
overhead product would be maintained in vapor form to allow recovery of said product. 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1 -3, 5, 7-1 2, 1 4-21 , 24, and 25 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Wilkinson (U.S. Publication 2003/0005722) further in view of 
Sun (U.S. Patent 6,607,597 B2) and Bowen (U.S. Publication 2003/0014995). 

Regarding claims 1 and 2 Wilkinson teaches a method for splitting a natural gas 
input stream into two feed columns (34 and 36), expansion and vaporization of feed 
columns via (valve 14) and (expansion machine 15), fractionation of feeds (39a, 35b, 
40a, and 36a) with fractionation unit (19) to yield overhead product (37), compression of 
overhead product by compressor (16), condensation of overhead product stream via 
cross-exchangers (24 and 60), direction of a reflux stream of overhead product via a 
pump (23) to the top of a fractionation after passing through a reflux drum (22). 
However, the reference does not teach, splitting and mixing a bypass stream with a 
balance of overhead product. 

Sun discloses a method for splitting and mixing a balance of input gas for a flow 
controller to permit dynamic adjustment of output fluid characteristics (Columns 7, lines 
58-61 ). Bypass line (32) diverges from junction (30) and mixes with a balance of fluid 
and atomizing gas at junction (20J). As a result, it would have been obvious to one of 
ordinary skill in the art, at the time of applicant's invention, to include the flow bypass 
and mixing as taught by Sun in combination with the LNG separation method disclosed 
by Wilkinson to permit adjustment of the overhead product stream composition. 
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Further, the combination of Wilkinson and Sun teaches the cooling of the inlet 
stream in addition to the cooling and condensation of overhead product stream, but the 
combination does not teach heating of an inlet stream of LNG. 

Bowen teaches gradual heating of an inlet LNG stream via a pump (110), heater 
(111), and heat exchanger (112) to obtain the desired feed gas temperature (Paragraph 
20). As a result, it would have been obvious to one of ordinary skill in the art, at the 
time of applicant's invention, to include LNG heating methods as taught by Bowen in 
combination with the LNG separation method disclosed by the combination of Wilkinson 
and Sun to optimize feed gas temperature. 

Regarding claim 3, the combination of Wilkinson, Sun, and Bowen teaches 
processing of natural gas liquids composed of hydrocarbons with up to and including 3 
carbons (Wilkinson Paragraph 5). 

Regarding claim 5, the combination of Wilkinson and Sun teaches parameters 
regarding the operating temperatures of an input stream, cross-exchangers, and 
vaporizer. However the ranges differ from those in the present application. 

Bowen teaches an inlet stream of LNG that is heated from -140F to -129F after 
passing through a pump (1 1 0) (Table 1 ). As a result, it would have been obvious to one 
of ordinary skill in the art, at the time of applicant's invention, to operate a LNG recovery 
method as taught by the combination of Wilkinson and Sun in combination with the 
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operating temperatures as taught by Bowen, to facilitate separation and conditioning of 
LNG. 

Regarding claim 7, Wilkinson teaches that overhead product is cooled via a 
cross-exchanger to a temperature of -123F (Paragraph 38). 

Regarding claim 8, Wilkinson teaches a partially condensed stream (42b) that 
reaches separator (22), where condensed liquid stream (44) is returned to the 
fractionation units as a reflux stream (Paragraph 66). 

Regarding claim 9, Wilkinson teaches a feed that is substantially liquid, leaving 
separator (1 1) to line (33) (Paragraph 34). 

Regarding claim 10, the combination of Wilkinson and Sun teaches pre-cooling 
of a feed column, however the reference does not teach pre heating. 

Bowen teaches gradual heating of an inlet LNG stream via a pump (110), heater 
(111), and heat exchanger (112) to obtain the desired feed gas temperature (Paragraph 
20). As a result, it would have been obvious to one of ordinary skill in the art, at the 
time of applicant's invention, to include preheating of LNG as taught by Bowen in 
combination with the LNG separation method disclosed by the combination of Wilkinson 
and Sun to optimize inlet feed gas temperature. 
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Regarding claim 1 1 , Wilkinson teaches that the overhead product stream is in 
vapor form after exiting fractionation unit (Paragraph 37). 

Regarding claim 12, Wilkinson teaches a bottom product (44) that is composed 
substantially of natural gas liquids (Paragraph 66). 

Regarding claim 14, Wilkinson teaches the liquid product stream (41) at the 
bottom of the fractionation tower as 1 15F (Paragraph 37). 

Regarding claims 15 and 16, the combination of Wilkinson and Sun teaches the 
cooling of the inlet stream in addition to the cooling and condensation of overhead 
product stream, but the reference teaches this is accomplished with intermediate 
refrigerant and separate cross-exchangers (Paragraph 6). 

Bowen teaches heat transfer between an inlet stream of pressurized liquid 
natural gas (PLNG) and a stream (100) containing overhead product from a rich oil 
demethanizer. The inlet PLNG is heated, while the stream containing overhead 
product stream is cooled (Paragraph 20). As a result, it would have been obvious to 
one of ordinary skill in the art, at the time of applicant's invention, to consider a LNG 
separation system as taught by Wilkinson with a method to preheat an inlet stream of 
PLNG with an overheat product stream as disclosed by Bowen to optimize feed gas 
temperature and improve thermal efficiency of the apparatus. 
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Regarding claims 17 and 18, Wilkinson teaches an apparatus for splitting a 
natural gas input stream into two feed columns (34 and 36), expansion and vaporization 
of feed columns via (valve 14) and (expansion machine 15), fractionation of feeds (39a, 
35b, 40a, and 36a) with fractionation unit (19) to yield overhead product (37), 
compression of overhead product by compressor (16), condensation of overhead 
product stream via cross-exchangers (24 and 60), direction of a reflux stream of 
overhead product via a pump (23) to the top of a fractionation after passing through a 
reflux drum (22). Wilkinson also teaches the cooling of the inlet stream in addition to 
the cooling and condensation of overhead product stream, but the reference teaches 
this is accomplished with intermediate refrigerant and separate cross-exchangers 
(Paragraph 6). 

Bowen teaches heat transfer between an inlet stream of pressurized liquid 
natural gas (PLNG) and a stream (100) containing overhead product from a rich oil 
demethanizer. The inlet PLNG is heated, while the stream containing overhead 
product stream is cooled (Paragraph 20). As a result, it would have been obvious to 
one of ordinary skill in the art, at the time of applicant's invention, to consider a LNG 
separation system as taught by Wilkinson with a cross-exchanger for preheating inlet 
PLNG with an overhead product stream as disclosed by Bowen to optimize feed gas 
temperature and improve thermal efficiency of the apparatus. 

Further, the combination of Wilkinson and Sun does not teach splitting and 
mixing a bypass stream with a balance of overhead product. 
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Sun discloses a method for splitting and mixing a balance of input gas for a flow 
controller to permit dynamic adjustment of output fluid characteristics (Columns 7, lines 
58-61 ). Bypass line (32) diverges from junction (30) and mixes with a balance of fluid 
and atomizing gas at junction (20J). As a result, it would have been obvious to one of 
ordinary skill in the art, at the time of applicant's invention, to include the flow bypass 
and mixing as taught by Sun with the LNG separation method disclosed by the 
combination of Wilkinson and Bowen to permit adjustment of the overhead product 
stream composition. 

Regarding claim 19, Wilkinson discloses a fractionation tower (19) that contains a 
plurality of vertically spaced trays, packed beds or a combination thereof (Paragraph 
37). 

Regarding claim 20, Wilkinson discloses a LNG conditioning apparatus that 
liquefies and separates a stream of LNG with components heavier than methane 
(Paragraph 5). 

Regarding claim 21 , Wilkinson teaches a reboiler (20) that draws a stream from 
the fractionation unit, adds heat to said stream, then re-injects the heated stream to the 
fractionation unit (Paragraph 65). 
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Regarding claims 24 and 25, Wilkinson (2003/0005722) teaches a system 
(method and apparatus) for splitting a natural gas input stream into two feed columns 
(34 and 36), expansion and vaporization of feed columns via (valve 14) and (expansion 
machine 15), fractionation of feeds (39a, 35b, 40a, and 36a) with fractionation unit (19) 
to yield overhead product (37), compression of overhead product by compressor (16), 
condensation of overhead product stream via cross-exchangers (24 and 60), direction 
of a reflux stream of overhead product via a pump (23) to the top of a fractionation after 
passing through a reflux drum (22). Wilkinson also teaches the cooling of the inlet 
stream in addition to the cooling and condensation of overhead product stream, but the 
reference teaches this is accomplished with intermediate refrigerant and separate 
cross-exchangers (Paragraph 6). 

Bowen teaches heat transfer between an inlet stream of pressurized liquid 
natural gas (PLNG) and a stream (100) containing overhead product from a rich oil 
demethanizer. The inlet PLNG is heated, while the stream containing overhead 
product stream is cooled (Paragraph 20). As a result, it would have been obvious to 
one of ordinary skill in the art, at the time of applicant's invention, to consider a LNG 
separation system as taught by Wilkinson whereby an overheat product stream is used 
to preheat inlet PLNG as disclosed by Bowen to optimize feed gas temperature and 
improve thermal efficiency of the apparatus. 

Further, the combination of Wilkinson and Bowen does not teach splitting and 
mixing a bypass stream with a balance of overhead product. 
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Sun discloses a method for mixing a balance of input gas for a flow controller to 
permit dynamic adjustment of output fluid characteristics (Columns 7, lines 58-61). 
Bypass line (32) diverges from junction (30) and mixes with fluid and atomizing gas at 
junction (20J). As a result, it would have been obvious to one of ordinary skill in the art, 
at the time of applicant's invention, to include the flow bypass and mixing as taught by 
Sun with the LNG separation method disclosed by the combination of Wilkinson and 
Bowen to permit further adjustment of the overhead product stream composition. 

10. Claims 4, 22, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Wilkinson (U.S. Publication 2003/0005722), Sun (U.S. Patent 
6,607,597 B2), Bowen (U.S. Publication 2003/0014995), and further in view of Keller 
(U.S. Publication 2003/0005698). 

Regarding claim 4, the combination of Wilkinson, Sun and Bowen teaches 
parameters discussing operating temperatures of an input stream, cross-exchangers, 
and vaporizer. However the ranges differ from those claimed. 

Keller teaches a system for vaporizing LNG where the system inlet temperature 
is -249F (Paragraph 37). As a result, it would have been obvious to one of ordinary skill 
in the art, at the time of applicant's invention, to consider a LNG recovery method as 
taught by the combination of Wilkinson, Sun, and Bowen with an inlet stream 
temperature as taught by Keller to process and condition inlet LNG streams of lower 
temperatures. 
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Regarding claim 22, the combination of Wilkinson, Sun and Bowen discloses a 
reboiler, but does not specify the type of reboiler used. 

Keller teaches a submerged combustion vaporizer (SCV). As a result, it would 
have been obvious to one of ordinary skill in the art, at the time of applicant's invention, 
to consider a LNG fractionation tower as disclosed by the combination of Wilkinson, 
Sun, and Bowen and to use a SCV reboiler as taught by Keller to allow for improved 
separation in the fractionation unit. 

Regarding claim 23, the combination of Wilkinson, Sun, and Bowen teaches 
vaporization of streams via expanders (14) and (16), however the references do not 
specify a heat source. 

Keller teaches a submerged combustion reboiler that burns a portion of the LNG 
stream to vaporize said stream (Paragraph 7). As a result, it would have been obvious 
to one of ordinary skill in the art, at the time of applicant's invention, to consider a LNG 
separation apparatus as disclosed by the combination of Wilkinson, Sun, and Bowen 
and to utilize submerged combustion vaporizers as taught by Keller, to vaporize a 
portion of a LNG feed stream for reboiling. 

1 1 . Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Wilkinson (U.S. Publication 2003/0005722), Sun (U.S. Patent 6,607,597 
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B2), Bowen (U.S. Publication 2003/0014995), and further in view of McCartney (U.S. 
Patent 6,564,579). 

The combination of Wilkinson, Sun, and Bowen teaches parameters discussing 
operating temperatures of an input stream, cross-exchangers, and vaporizer. However 
the ranges differ from those in the present application. 

McCartney teaches the use of heat exchangers for vaporizing LNG streams and 
heating said streams to a range between 30F and 50F (Column 5, lines 60-64). As a 
result, it would have been obvious to one of ordinary skill in the art, at the time of 
applicant's invention, to consider a LNG recovery method as taught by the combination 
of Wilkinson, and Bowen where a stream of LNG could be vaporized via heat 
exchangers as disclosed by McCartney, to produce a vapor that may be fractionated. 
12. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination of Wilkinson (U.S. Publication 2003/0005722) and Bowen (U.S. Publication 
2003/0014995), in further view of (Chen 2004) 

The combination of Wilkinson, and Bowen teaches an exit temperature for an 
overhead product stream and an approximate fractionation unit operating pressure, 
however the overhead product exit temperature differs from the claimed temperature in 
the present application. 

Applicant fails to explicitly disclose the purpose of the range given for the 
fractionation unit exit temperature. Wilkinson teaches an overhead vapor stream (37) 
that leaves the fractionation tower at -135F (Wilkinson, paragraph 37), where the 
operating pressure of said LNG fractionation unit is approximately 465psia (Wilkinson, 
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paragraph 35). Additionally, it is well known in the art that pressure varies directly with 
temperature in LNG systems (Section 2.5 of Chen). As a result, increased fractionation 
operating pressures will result in increased operating temperatures. Therefore, the 
fractionation unit exit temperature is recognized as a result-effective variable, i.e. a 
variable which achieves a recognized result. In this case, the recognized result is that 
said exit temperature may be modified by varying the operating pressure of the 
fractionation unit. Therefore, since the general conditions of the claims (i.e. that 
temperature or pressure may fall within a range) were disclosed in the prior art by the 
combination of Wilkinson and Bowen in further view of Chen, it is not inventive to 
discover the optimum workable range by routine experimentation, and it would have 
been obvious to one of ordinary skill in the art at the time of the invention to operate a 
fractionation unit with an exit temperature such that overhead product would be 
maintained in vapor form to allow recovery of said product. 

Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



Dunbar (U.S. Patent 5,916,260) discloses LNG liquefaction 
Price (U.S. Patent 6,367,286) discloses LNG separation 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JASON THOMPSON whose telephone number is 
(571)270-1852. The examiner can normally be reached on monday-thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on (571)272-4956. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Supervisory Patent Examiner, TC 3700 



